Functional and molecular analysis of GABA receptors in human midbrain-derived neural progenitor cells.
GABA(A) receptor function is involved in regulating proliferation, migration, and differentiation of rodent neural progenitor cells (NPCs). However, little is known about the molecular composition and functional relevance of GABA(A) receptors in human neural progenitors. Here, we investigated human fetal midbrain-derived NPCs in respect to their GABA(A) receptor function and subunit expression using electrophysiology, calcium imaging, and quantitative real-time PCR. Whole-cell recordings of ligand- and voltage-gated ion channels demonstrate the ability of NPCs to generate action potentials and to express functional GABA(A) receptors after differentiation for 3 weeks in vitro. Pharmacological and molecular characterizations indicate a predominance of GABA(A) receptor heteromers containing subunits alpha2, beta1, and/or beta3, and gamma. Intracellular Ca(2+) measurements and the expression profile of the Na(+)-K(+)-Cl(-) co-transporter 1 and the K(+)-Cl(-) co-transporter 2 in differentiated NPCs suggest that GABA evokes depolarizations mediated by GABA(A) receptors. These data indicate that NPCs derived from human fetal midbrain tissue acquire essential GABA(A) receptor properties during neuronal maturation in vitro.